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ABSTRACT ^ ' ^ 

. The processing of mental structures in per^ception 
appears to be serial, in that viewers can fill in missingv parts from 
an impoverished^ stimulus following a top down process. To investigate 
the effects of unf amiiiar i ty , complexity, and legibilit^^ on objedt 
and layout perception of unfamiliar stimuli; ten subjects were shown 
one of four ribbon objects, containing 2-14 panels repxresenting 
different levels of legibility (skewed, nonskewed junq4:i-ons; low or 
high occluding junctions) . The eye movements of six subjects were 
also recorded as ^hey viewed they-'ribbon objects. An analysis of the 
results, showed the perceptual schemata were compri'sed of "chunks" of 
, information' and^ that eye fixation represented such a chunk. The 
physical size of the chunk, in degrees of visual* ajfigle, varied 
according to the distribufion of stimulus information and the 
availability of proc^ssing'^resources. (Drawings pf the ribbon objects 
and data ^analyses are appended) . (BL) ^ / 
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The study of mental structures in perception should include stimuli 
that are ( 1 ) " unfamiliar , (2) complex; and ((3) are designed so tnat 
information required for task- performang.e can be systematically 
manipulated, ^erfound that procelsing of su^h Stim^uli", the ribbon 
•figures, appears-to be serial. This was indicated by a^liiv^r 



* relationship betiJ/e^n Response latency and^ stimulus complexity • We /also 
found a positive co^r^^elation between response latency and the number of* 

a ^ -* ^ . y • ' • ■'./■/ i> 



eye moveraent.s executed. It is suggested that an^eye fixation ^represents a 



resources** ^ i 



''cnank" of visual information wtiqse processing requires cpgnit 
' • •• • N • . . / 



' One method of demonstrating the .importance )of mental str^uctures in, ^ 
peYteption iis-to present an impoverished stimulus to* the viewer and iind . 
that'he or she can ''fill 'in'V what's missing from the s"ei.mulus. Thus,' ' 
top-down processes in perception have been demonstrated by showing that 
people can see Iforms made' up of subjective contours (e.g., Gor-en, 1972) or 

can recognize a pictured scene pi>esented too briefly to allow for eye 

■\ ■ ■ ' ■ / • • " 

- movements (Bi^dermari, 4:972). While often quite compelling, sucti • ^; 

demonstrations leave unanswered thg questions ^of what these mental 

* ■ ^ . 

structures, are like and how they are acquired. ^ ^ ^- . ^ 

A second method of demonstrating the importance of mental structures^ 

•in ^perception is to use unfamiliar stimuli tfhat is, .stimuli for which the 

ft ' I ■ ' • • ' . ■ 

viewer has not yet ^acquired .^n approprikte mentals-structure (Hochberg.& 

' > i ^ ' ' 

Klopfer, '1981; Klopfer, 1983). Without a mental structure or perceptual 

(Hochb^rg^ 1968) i \ . . 

schema^to guide it-*, perteptioA- of an unfamiliar stimulus should be 



relatively slow and*. should depend oboth on the complexity of the stimulus 
and on the distribution of informatton-^^in that atimulus. The ribbo.n 



J 

I 




gtjjiTQuli were designed wicli ctiese ctiaracceriscics- in mind co' stiow the; 
urse of perceiving without effective, sct^e^^^. 

The first figure ^hows a ribbon figurt^used in an earlier experiment 
^(Hofefiberg- & Klopfer,^ 1981) ;>j with-it I would like to. describe tne 

subjects' task. Suppose w6 we-re to paint one surface of this depicted 
object blue wnile leaving'^tJiB^ bther^su^fa(>e white, as shown in this. 

'figure. The subjects' task was to indicate what calor the surface of the 

' ^ ■ . ■ • . . * • I 

vlast panel should be, given that the surface of the first panel is blue. 

'r ■ , * ' ■ : • ^ ■ . ■■ ■ 

The accual stimuli that the subjects saw were not sha< ^^^ as tnis one is. ^ 

Essentially, asked the subject^ to judge whether ttie^ surtaces of the two 

end panels were'the same or if'they were 'different , or opposite surfaces. 

I'll refer co. the caisk as die '-'Same/Differenc" cask for ^he rest of cfie 

pajper . , * 

^ ■ • ■ . . . ■ ■ 

The ribbon' stimuli used in the pifesent research were made by 
attaching 'together'panels at various Angles according to numbiers drawn . 

, • ' ■ ''■ ■ ^ ., •> . . 

from a random number cabl^ Csee. Accneave & Arnoulc, 1956; Hocnberg; , 
1971): The ribbon stimuli are unfamiliar^ in that tn?e relationship between 

, • , - ^ — ■ - ■ 

'auy> two nonadjacent surfaces, that is, whether they arqf t;he same, or ,^ . , ^ 

different; cannot be reliably predicted. . - . 

The secorfd feature of the ribbon 'stimuli is that we can vary their , 
complexity by varying the number of panels. In doing the Same/Different 
task, every junction of a ribbon stimulus serve* as a potential decision 
p(^int.. We felt that by varying the number of decision .points , that is, . 
t^ie number of »panels^, we* *ere also ^varying the complexity of * the ^stimuli. 




. The final feature of the ribbon stimuli is that we were ^b^e to 
manipulate* the distribution of stimulus information that is r^;levant fjDr . 
making th^ Same/Different judgements . We call ;this variable 'Legibility 
^^jy^The ribbon stimuli Xised in tne present, resparch differed .in the proportion 

. . ■ • • ' • • ' ' • -I ■ f , 

of informarf^e junctions 'and in whether c^r^ot they .contained a skewe.d - 

^ , ' ^ ' " '. . '. ' • . /'.'■•' , 

junction. The second figure ill'ustrates these two. Legibility / ; . * 



manipulations; 



Although each junction serves as a potential decision point '.for the 



Same/Different task, not all' of them are equally informative. ' v 
Specifically,- OQcluding junctions are /hformative; non-qccluding ^ / 

• "n • ' ' ■ ' ■ : ' /' • . ■■' -'^ ."/■'^-: 

junctions are not. Occluding junctions, marked little i on the figure in 
' the upper left of this figure; are junctions where panel^s are pa^rtially . 

. • . - . " ■ . , > 

occluded by preceding ones. Non-occluding * junctions , ^marked lit tie double 

* ■ / ' ■ ■ ' • ) ' 

' i, are those Wnere the paaels forming tne junction are ^ entirely in view; ■ 
Occluding junctions mank regions where adjacent panels are, of different 
surfaces; at noVo/><^^Vding j;inc tions the Adjacent panels are of the^ame 
surfaces 

Now, looking only at the pair of stimuli on Che left, , you can »ee . 
Chac both of these figures have eight panels, but that they differ in the 
proportion of occluding junctions. The top figure has a Low proportion ot 
oclyding junctions; the bottom figure has a High proportion. 

The ribbon stimuli could also differ in whethervor not they contain a 
skewed junction. Look at the figure in- the upper left again. All of the 
' ^panels in this figure are attached end-to-end on opposite sides of the^ 
hexagons. The little 'a' points to two such Junctions , called Par»- 
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junctions i " Now, look ac che f igure iji cne up^<y:v^rignc . If inscjead of 
accaching'ra panel * CO the op'posice side f rom^wne^r^^.^^ panel is 

accached ,|v^,accach ic co a neighboring side,' we gee a* skewed junction. 
The iicc:j^"e/'b' points. co two skewed junctions^ -called Meca- junccions^ 

• J^' ^ : . . / ' _ ^- ■ - ■■ ■ ■ 

Stimuli 'Containing .only, F^r^- junc^oas are called ParU- figures ; stimuli 
cbntairiing Meta-, jun(itip^s are called Meta- figures. ' • 

In this figure, tnen, are the four cells of a 2 X' iJ.L^'gibili^ty 



manipjiilation Osed in the pre'sent^research : going^^^m .left to rignt, the 
stimUl'i CQuld be either Par^- orTMe^a-; going from top -to bottom the--- 
sc>$jn,uli CQ,uld contain a jLow or a' HlgnV propprnion of occluding junctions- ^ 

All together, four sets of drawings were made.^ Each s^t contained ^ 
I'f igures ranging from 2 to 14 panels long , /and each set represt^ivtetiya 
..•''different lev^TTof Legibility.' From these drawings, four sets of. xibbcl^ 
/ 'objects were constructed. - * " . 

■ Based upon mahipjar^lon of the three variables. Unfamiliar ity,' 

* ♦ " . ' ' u ^ * 

'.Complexity r and Legibility, we expected to find that: -First, becc^use the 

. • '^^'^ ' ' ^ ' . \' ' ' \ 

stimuli are unfamiliar , perceptual processing dfhould\be slow, and . , 

'effartful; Second, processing time should var>v.directly with "complexity , 

oV the number of panels; . Third , ^because processing is effortful ; , - ' 

adffltidnal mental load should interact with complexity; ;find FAurth,,," 



* processing ti'ine should be a fUTicTioy of Legibility 



\n Experiment I, 10, subjects^-^aw drawings of the ribbon scii^uli 
projected onto a scrden; In Experiment II the ribboiv ob|i>^ts wfiVe plc^tud 
directly in front of tert different subjects. For half . of the trial blocks 
^"in both experiments, subjects mad^itne Sa'me/Uif fere rit 'Judgeraerit s While 



• . ■ . . \« • . ' 

simultaneously performing mental ar titimeti^ ; tl\ese are 'referred to as the 

, • \ ' ' ■ ' ' ' ■ 

Loaded trial blocKs. > ^ , • 



The tuird- figure shoWj^V^he* da'tli^tiatlTwer^ averc^^ across subjects, 
and across trial blocks for drawings cjlf the ribbon stimuli. The Loaded 
tri^l blocks for all' four levels" nd^jJ^^^ the^two right-h^nd 

panels; Unloaded trial blocks are^d^^layed in the pair on the left. % ,^ 

' ^ * ^ A ^ - 

^>Paract figures are. the lef t-hand / -red members of each pair; Meta- U^^ures 

f V. . ^ . / , a' • 

are the right-hand green members. Finally, figures\ having a High 
, proportion o£ occluding - junctions are'plotted with a dasEV^line, Low 
figures dre indicated by-solid lines Note .that the effect of secondary 
task perfori^ance is to increase the slopes of the' response latencv^ 
functions, suggesting chat processing of these stimuli is not auto^natic 

. . '7 . •■ • V ' 

but' requirefiSpental resources.' Also note the differences in slof)e between 
t*he High and Low figures; these differences contribute to the significant 

interaction of Legibility X Complexity. ' V • 

.11 

^ In the' fourtfi , figure' are the r.esponse l^t,ency fui^ctions for obj^2C;:s.^ 

Aguin: Loaded trial blocks are the pair on the right, Unloaded are on the . 
left; Para- and Meta- are ttie red and^green members of e^aciy pair; and - , 

/ • High andjLow are indicated by dashed and solid line's. ^ Here, as was the 
case With drawing^, response latency varies directly with object » 
Qoraplexity , object complexity interacts with mental load,*and object . 
complexity interacts with Legibility. ^ 

In a third experiment eye movements were recorded from six subjects 
who viewed eUher thejjribbon objects or drawings of tttose objects. The 
average size of the eye movements was roughly 2.5 degrees for both 
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drawings and pbjeccs.' The sradil eye raoveraenc size, suggests cMac subjeccs 

were looking ac che scirauii by, linking cogecher adjacent foveal fields,. 

quite possibly'^ooking ac every ;juncciort. Moreover, «Me average 

correlacion between respon.se latency and cne number of eye raoveraencs was 

• 65 for objects and .84 f or ^pictures , with 'no differences across Loaded 

•j^and Unloaded trial bl<icks. . . ' ' 

• " . • ' ' y 

Based on these- results , it is tempting, tx) speculate that perceptual 

scMemas are cbinprised of "chunks'-' (Miller, .1956)' of* information to process 

■^•and that an eye fixation represents a "chunk/' The significant effect ot 

Legibility suggests that the physical size of a "cnunk,' in degrees ot . 



visual angle, ,can vary according to the distribution of stimulus 



information. The significant effect of simultaneous mental ioad suggests 

^ ' ■ 

that : the size of the "chunk" also .depends upon the availability of 
processing resources. ^ 

The stimtfli used in these experiments were designed for examining the 

■ • . . ■ 1 
• f I, . 

effects of unfamiliarity , complexity and legibility, on object and layout 

*^4)a^ception> Objects and lajl^outs are , for the mq^t part, arrangements of . 

surfaces forming dihedral angles. The arrangements of surfaces ot 

familiar objects and layouts are by tl-efinition not haphazard.' The rxbbou 

stimuli, Which are composed of nearly haphazard arranj^ements of .dihedral'* 

'junctions, allow for the Hystumati^ study of object and layout perception 

and of the mediating mental structures. 
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Figure Capcions ^ , ^ . 



Figure 1; A 22-PaneIed ''Same" ribbon figure 

Figure l\ Tne tour levels of iegibiiicy: ParaLow, Paraiiign, 
MecaLbw, MecaHtgti. ^ ' ♦ 

Figure J; Average response lacency as a funcLton ot panel number 

Iegibiiicy, and secondary task' requiremencs — drawings* s 

• i / 

^ Figure 4^: Average response iacency as a funccion of par;iei number 

legibility, and secondary cask rt>qui remencs — objeccs. 
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